. ; A 5 otST mvmilaBLE COPY 

'>■*.' " t • * J A 05101 

.* 0 = C 19 90 

V 



(54J TREAD SKIN OF PNEUMATIC TIRE 
(11) 2-310108 (A) (43) 25.12.1990 (19) JP 

(21) Appl. No. 64432146 (22) 24.5.1989 

(71) TOYO TIRE ft RUBBER CO LTD (72) HIROSHI NAKAMURA 
(51) Int. CI 5 . B60C11/12//B60C11/11 



PURPOSE: To secure good drain performance by forming striations on the inner 
wall face of sipes formed on the islands of a tread, and having at least one 
end of striations opened to the wall face of groove parts or buttress parts 
to open the striations when the sipes are clogged up. 

CONSTITUTION: Groove parts 1 and island parts 4 are formed on a tread 8 
On the island part 4, a plural number of sipes 5 extending in the cross section 
of a tire are formed, and at least one end of respective sipes is opened to the 
wall face 2 of the groove part 1. In this case, striations 7 are formed on the 
inner wal face 6 of the sipes 5. At least one end of the striations 7 is opened 
to the wall face 2 of the groove part 1 or to buttress parts 3, or other striations 
7 opened to them, so that the striations 7 remains open even - when the sipes 
5 are closed with the tread 8 due to the load at grounding to secure drainage 
from the tread 8 to the groove part 1 or the buttress part 3. 
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Specification /55 + 

1. Title 

TREAD SKIN OF PNEUMATIC TIRE 

2. Claims 
[Claim 1] 

Pertaining to a tread skin of a pneumatic tire in which a 
tire tread part is divided into a groove part which is a tread 
groove part and an island part which is a tread island part, and 
a side wall of the island part is structured with a tread groove 
or a buttress part surface, containing a sipe, at least one end 
of which opens to a wall surface of the tread groove or the 
buttress part, the tread skin of a pneumatic tire characterized 
by the fact that it contains the narrow and shallow striations on 
the sipe inner wall which forms the inner side surfaces of a 
sipe, facing to each other, and at least one end of the striation 
opens to the tread groove wall surface or the buttress part along 
with the sipe. 
[Claim 2] 

Pertaining to a tread skin of a pneumatic tire which 
contains a tread groove on the tread surface and a sipe, at least 
one end of which opens to a wall surface of the tread groove or 
the buttress part on a tread island, which is surrounded by the 

'Numbers in the margin indicate pagination in the foreign 

text. 
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tread grooves or the tread grooves and the buttress parts, the 
tread skin of a pneumatic tire characterized by the fact that on 
the sipe inner wall surface forming inner side surfaces of a 
sipe, facing to each other, it contains a water-sucking striation 
which is narrow and shallow, extends in the tire diameter 
direction, whose one end opens to the tread surface along with 
the sipe, and a draining striation which is narrow and shallow, 
extends almost in parallel with the tire tread surface, whose at 
least one end opens to a wall surface of the tread groove or the 
buttress part along with the sipe, and that the water-sucking 
striation is connected to the draining striation. 
3. Detailed Explanation of the Invention 
[Industrial Field of Application] 

This invention pertains to a tread of a tire excellent in 
the driving and braking performance on snowy or wet roads. 
[Prior Art] 

As a method to improve the driving and braking performance 
on snowy or wet roads, the method in which the sipe density of a 
tread surface is increased to reduce the rigidity of the tread 
part and improve the ground grabbing characteristic so that the 
friction coefficient is increased, the water film is destroyed 
due to the edge effect of sipes, and the draining effect of the 
sipe part is improved; and the method in which the draining 
effect is improved by increasing the ratio of the area where the /56 
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tread groove and the sipe open to the tread surface to the entire 
area of the tread part, are well-known. 

For these sipes, an open type sipe in which both ends are 
connected to the tread peripheral grooves or the lateral grooves; 
an independent type sipe in which no ends are connected to the 
peripheral grooves and the like; and a semi-open type sipe in 
which only one end is connected to the peripheral groove, are 
available. 

By increasing the number of sipes in the tire width 
direction, the ground grabbing characteristics of a tire is 
improved, which improves the driving and braking performance; 
however, when they touch the ground, the sipes are closed easily 
due to the deforming of the tread rubber, by which the drainage 
is hardly improved; and the driving and braking performance on 
wet roads is hardly improved. When the number of sipes is 
increased to improve the draining effect, the rigidity of the 
tire tread is drastically reduced, by which the handling 
stability is reduced, and the surface is worn unevenly on non-icy 
roads . 

Therefore, as a method to improve the draining effect of the 
tread part without reducing the tread rigidity, Jikko #53022883 
describes the method in which, by placing the sipes in the tire 
width direction and the sipes in the tire peripheral direction as 
the independent type sipes which are not connected to main 
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grooves, the tread rigidity is maintained high; the pressure 
inside the sipes is reduced by letting the air inside the sipes 
escape through the sipes in the tire peripheral direction when 
touching the ground; and the water of the water film on the road 
surface is absorbed inside the sipes so that the driving and 
braking performance on wet roads is improved. 

In addition, Tokukai #61-261109 describes the method in 
which, by placing the semi-open type sipes which extend from the 
grooves in the tire peripheral direction to the width direction 
on the tread island part, and the escape holes whose diameter 
when stretched is larger than the sipe width in the end or the 
middle of the sipe cut, the rigidity can be even throughout the 
entire sipe cut, by which the driving and braking performance on 
snowy or wet roads can be improved, and the uneven wear of the 
tread can be prevented. 

[Problems that the Invention is to Solve] 

Since the sipes are closed once they touch the ground, even 
when the aforementioned diameter-direction sipes which connect 
the tire width direction sipes placed on the tread surface are 
placed, and the escape holes are placed in the end or the middle 
of the semi-open type sipes, the substantial draining effect from 
the sipes cannot be expected with these diameter direction sipes 
and the escape holes when contacting the ground; unless the sipe 
density is increased drastically, the driving and braking 
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performance on snowy or wet roads cannot be improved; thus, it is 
difficult to achieve the handling stability and the anti-wear 
characteristic of a tire at the same time. 

Therefore, the purpose of this invention is to provide the 
tire in which its draining capability is maintained even when the 
sipes are closed when contacting the ground; without drastically 
increasing the sipe density, the driving and braking performance 
on snowy or wet roads is improved; and the handling stability, 
the anti-wear characteristic and the anti-uneven-wear 
characteristic are not affected. 
[Means of Solving the Problems] 

In order to attain the aforementioned purposes, the 
inventors of this invention studied hard; as a result, they 
discovered that, by leaving at least one end of the sipe open to 
a side surface of the tire peripheral groove or the buttress 
part, and by placing a narrow groove whose at least one end is 
open to the side surface of the peripheral groove on the inner 
side surface of the sipe, the water can be drained through the 
narrow groove on the inner side of the sipe even when the sipe is 
closed when touching the ground, which drastically increases the 
draining effect. 

Pertaining to a tread skin of a pneumatic tire in which a 
tire tread part is divided into a groove part which is a tread 
groove part and an island part which is a tread island part, and 
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a side wall of the island part is structured with a tread groove 
or a buttress part surface, containing a sipe whose at least one 
end opens to a wall surface of the tread groove or the buttress 
part, the tread skin of a pneumatic tire in this invention is 
characterized by the fact that it contains the narrow and shallow 
striations on the sipe inner wall which forms the inner side 
surfaces of a sipe, facing to each other, and at least one end of 
the striation opens to the tread groove wall surface or the 
buttress part along with the sipe. 

In addition, pertaining to a tread skin of a pneumatic tire 
which contains a tread groove on the tread surface and a sipe 
whose at least one end opens to a wall surface of the tread 
groove or the buttress part on a tread island which is surrounded 
by the tread grooves or the tread grooves and the buttress parts, 
the other tread skin of a pneumatic tire in this invention is /57 
characterized by the fact that on the sipe inner wall surface 
forming inner side surfaces of a sipe, facing to each other, it 
contains a water-sucking striation which is narrow and shallow, 
extends in the tire diameter direction, whose one end opens to 
the tread surface along with the sipe, and a draining striation 
which is narrow and shallow, extends almost in parallel with the 
tire tread surface, whose at least one end opens to a wall 
surface of the tread groove or the buttress part along with the 
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sipe, and that the water-sucking striation is connected to the 
draining striation. 

Next, the content of this invention is explained in detail 
using figures. Figure 1 is a quarter view of a part of the tread 
skin of the tire in this invention; Fig. 2 is an enlarged quarter 
view of the same part (a sipe part); Fig. 3 is its cross section 
(A-A) ; Figs. 4-7 are its cross sections (B-B) . The item (1) is a 
tread groove placed on the tire tread surface, composed of a 
peripheral groove (la) extending in the tire peripheral direction 
and a lateral groove (lb) extending in the tire width direction. 
The lateral groove (lb) is placed connecting peripheral grooves 
(la) or connecting a peripheral groove (la) and a buttress part 
(3) . It is acceptable that only one end of the lateral groove 
(lb) is connected to a peripheral groove (la) or a buttress part 
(3) . The tread groove (1) does not necessarily need to be 
composed of a peripheral groove (la) and a lateral groove (lb), 
as long as the tread part is divided into multiple tread island 
parts by tread grooves (1) . On the tread island part (4) 
surrounded by the tread grooves (1) or the tread groove (1) and 
the buttress part (3), the sipes (5) composed of narrow grooves 
extending in the tire width direction are placed. At least one 
end of the sipe opens to the wall surface (2) of the tread groove 
(1) . 
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On the sipe inner wall surfaces (6) forming the inner side 
surfaces of a sipe (5) facing to each other, the narrow and 
shallow striations (7) are placed. At least one end of the 
striation (7) is open to the wall surface (2) of the tread groove 
(1) or the buttress part (3); or at least one end is connected to 
the other striation which is open to the tread groove wall 
surface (2) or the buttress part (3) . As shown in Fig. 3, the 
striations (7) can be placed on the sipe inner wall surfaces (6) 
facing to each other, or on one sipe inner wall surface (6) . The 
shape of a cross section of the striation (7) is not limited; 
however, for example, as shown in Fig. 3, it can be a half 
circle. The width and the depth of the striation (7) are not 
limited; however, it is preferable that the width of the 
striation (7) is 1.5-8 times as. wide as the width of the sipe 
(5); and the depth of the striation (7) is 0.2-4 times as deep as 
the depth of the sipe (5) . 

The striations (7) can be arranged on the sipe inner wall 
surfaces (6) in various ways; Figs. 4-6 show the arrangement 
examples. In Fig. 4, a striation (7) is bent in the middle; one 
end is open to the tread groove wall surface (2) or the buttress 
part (3) along with the sipe (5) ; and the other end is open to 
the tread surface (8) of the tread island (4) . In Fig. 5, the 
striation (7) is placed in parallel with the tread surface (8); 
both ends are open to the tread groove wall surface (2) or the 
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buttress part (3) along with the sipe (5) . In Fig. 6, along with 
the bottom part of the sipe (5), a draining striation (7a) 
arranged in parallel with the tread surface (8) is placed; both 
ends are open to the tread groove wall surface (2) or the 
buttress part (3) . At a right angle with the draining striations 
(7a), the water-sucking striations (7b) are placed; one end of 
the water-sucking striation (7b) is open to the tread surface (8) 
along with the sipe (5); the other end is connected to the 
draining striation (7a) . In Fig. 7, the multiple parallel 
draining striations (7a) and the multiple parallel water-sucking 
striations (7b) are placed crossing. 

The arrangement of the striations (7) on the sipe inner wall 
surface (6) is not limited to the aforementioned working 
examples, as long as at least one end of the striation (7) is 
open to the tread groove wall surface (2) or the buttress part 
(3), or one end is connected to the striation (7) which is open 
there . 

[Operation of the Invention] 

In the tread skin of a pneumatic tire in this invention, 
when the tread part touches the ground while driving on a wet 
road surface, due to the deforming of the tread rubber, the sipe 
(5) on the tread surface (8) is closed; however, the striations 
(7) placed on the sipe inner wall surfaces (6) are not closed; 
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through the striations (7), the water inside the sipes escapes to 
the tread grooves (1) or the buttress parts (3) . When one end of 
the water-sucking striation (7) is open to the tread surface (8), /58 
the water sucked from the opening part of the striation (7) on 
the tread surface (8) through the water-sucking striation (7b) 
escapes to the tread groove (1) or the buttress part (3) through 
the draining striation (7a) connected to it; thus, even when 
touching the ground, the draining passage between the tread part 
(8) and the tread groove (1) or the buttress part (3) is secured; 
thus, even after the sipes (5) are closed, it is possible to 
continue to dispose of the water on the tread part, improving the 
road grabbing characteristic of the tire on snowy or wet roads. 
[Working Example] 

Using the tire whose size is 10.00R20, which contains the 
tread pattern in Fig. 8, in which striations (7) are placed on 
the sipe inner wall surfaces (6) in the arrangement in Fig. 6 or 
7, a braking performance test is conducted on the snowy and wet 
roads; and the results are shown in Table 1 as Working Examples 
1-3. The test results using the tire in Comparison Example 1 
which contains the same tread pattern and no striations (7) and 
the tire in Comparison Example 2 which contains the same tread 
pattern, no sipes (5) and no striations (7) are shown in Table 1 
as well. The braking performance test is conducted as follows; 
the tires are installed in the front and rear wheel areas of an 
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8-ton truck; the distance it takes to stop by lock braking when 
driving at 30km/h on icy and wet roads with the JIS standard load 
is measured. The results are shown in indexes when the 
reciprocal number of the distance it takes to stop in Comparison 
Example 1 is set 100. 



[Table 1] 





Wo i 


rking Example 
M 


Compar 
Ex amp 


ison 




1 


2 


3 


1 


2 




Sipe size (mm) 

(thickness x depth) 
Water-sucking striation 

(diameter mm x number of units) 
Draining striation 

(diameter mm x number of units) 
Total number of sipes 


0.7x16 

1.5x1 

3.0x1 
440 


0.7x16 

1.5x4 

2. 0x3 
440 


0.7x16 

2.0x5 

2.0x3 
440 


0.7x16 
440 


none 
0 


Braking performance index 
Icy road 
Wet road 


119 
117 


122 
121 


130 
122 


100 
100 


81 
93 



[Effect of the Invention] 

In the tread skin of a pneumatic tire in this invention, 
even when the sipes (5) on the tread surface (8) are closed when 
contacting the ground, the striations (7) are not closed; the 
draining passage between the tread surface (8) and the tread 
groove (1) or the buttress part (3) is secured; thus, it is 
possible to continue to dispose of the water on the tread 
surface, improving the driving and braking performance on wet and 
snowy roads. Therefore, the braking performance can be improved 
without increasing the sipe density, and the handling stability, 
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the anti-wear characteristic and the anti-uneven-wear 
characteristic are not affected. 
4. Brief Explanation of Figures 

Figure 1 is a quarter view of a part of the tread skin of 
the tire in this invention; Fig. 2 is an enlarged quarter view 
the same part; Fig. 3 is its cross section (A-A) ; Figs. 4-7 are 
its cross sections (B-B) . Figure 8 shows the tread pattern of 
working example of this invention. 
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[Figure 4] 
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[Figure 5] 
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[Figure 7] 
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